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Inequalities in rates of gonorrhoea and chlamydia
between black ethnic groups in south east
London: cross sectional study

Nicola Low, Jonathan A C Sterne, David Barlow

Objectives: To examine diVerences in population based rates of gonorrhoea and chlamydia
between black ethnic groups in Lambeth, Southwark and Lewisham Health Authority.
Methods: Episodes of gonorrhoea or chlamydia recorded among attenders at 11 genitourinary
clinics in south and central London from 1 January 1994 to 31 December 1995 were retrieved.
Complete data on chlamydia were only available for women. Ethnic group was assigned according
to census categories—white, black Caribbean, black African, black other, Asian, or other. We calcu-
lated yearly incidence rates for episodes of gonorrhoea and chlamydia in residents of Lambeth,
Southwark and Lewisham Health Authority. Random eVects Poisson regression models were used
to examine associations between infection rates and age, ethnic group, and material deprivation.
Results: During the study period there were 1996 episodes of gonorrhoea in men and women
and 1376 episodes of chlamydia in women with complete data. For both infections rates among
individuals from black Caribbean and black other ethnic groups were markedly higher than
among black Africans. In men, the gonorrhoea rate among black Caribbean 20–24 year olds was
2348 (95% CI 1965 to 2831) episodes per 100 000 compared with 931 (95% CI 690 to 1288) in
black African men and 111 (95% CI 100 to 124) per 100 000 in white men of the same age.
Among women gonorrhoea rates were highest in black Caribbean 15–19 year olds (2612, 95% CI
2161 to 3190 per 100 000). In contrast, rates in black African women of the same age (331, 95%
CI 154 to 846 per 100 000) were similar to those of white women (222, 95% CI 163 to 312).
Chlamydia rates were also highest in black Caribbean 15–19 year old women (4579, 95% CI
3966 to 5314 per 100 000), compared with 1286 (95% CI 907 to 1888) in black African and 433
(95% CI 349 to 544) per 100 000 white women. Controlling for material deprivation and age
only attenuated diVerences in rates between ethnic groups slightly.
Conclusions: There are marked diVerences in rates of gonorrhoea and chlamydia between dif-
ferent black ethnic groups, with higher rates in black Caribbeans than black Africans. This study
supports the hypothesis that assortative sexual mixing patterns can restrict epidemics of sexually
transmitted infections within ethnic groups. DiVerences in disease occurrence between black eth-
nic groups should be explored before combining data, even when numbers of episodes are small.
(Sex Transm Inf 2001;77:15–20)
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Introduction
Inequalities in rates of sexually transmitted
infections between ethnic or racial groups have
long been recorded across the United States1

and have now been described in both urban
settings and in shire counties in England.2–6 In
these studies people from diVerent black ethnic
groups, such as black Caribbean and black
African have been considered as a single
category because of variations in data collected
from diVerence sources,5 because numbers in a
specific group were considered too low to esti-
mate rates reliably,2 4 or for no stated reason.3 6

In the United States, national infectious
diseases surveillance systems1 and ad hoc
studies7–9 also consider African-Americans to-
gether with individuals from other black ethnic
groups. Averaging across groups is convenient
for statistical analyses but may be misleading
and mask diVerences that are important for
aetiological studies and for targeting interven-
tions.5 In addition, the term “black” is often
used to describe a racial group so, when
applied to people of both Caribbean and Afri-
can descent, it emphasises an association with

the biological attribute of skin colour.10 Expla-
nations in terms of common cultural, social
and behavioural factors might consequently be
less likely to be proVered.11

Since April 1995 ethnic group data for
monitoring access to health services have been
collected by NHS outpatient departments
using the categories of the 1991 census and are
therefore readily available for the description of
ethnic diVerences in health service use.11 We
used these data, collected from departments of
genitourinary medicine, to investigate diVer-
ences in rates of gonorrhoea and chlamydia
between diVerent black ethnic groups among
residents of Lambeth, Southwark and Lewi-
sham Health Authority; 25% of the population
are from non-white ethnic groups (table 1),12

and most of these are black people of
Caribbean and west African extraction.

Methods
Methods of data collection have been de-
scribed in detail previously.5 Briefly, episodes of
gonorrhoea or chlamydia recorded among
attenders at 11 genitourinary clinics in south
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and central London from 1 January 1994 to 31
December 1995 were retrieved. Episodes of
infection were identified by KC60 codes used
for surveillance reports and residence in the
study area was determined from the postcode.
Multiple episodes in the same person were
defined as a KC60 code for the same infection
recorded 4 or more weeks after a previous
diagnosis in records with the same sex, date of
birth, and postcode. Data on chlamydia were
only collected for women because testing in
men was not routinely performed at all clinics
during the study period and co-infection with
gonorrhoea and chlamydia could not be
reliably determined because data were com-
piled separately for each infection.

CATEGORISATION OF ETHNIC GROUP

Categorisation of ethnic groups in the original
report5 used three broad groupings—white,
black, and other—because five of 11 centres
did not collect data in categories consistent
with the census for some or all of the study
period. These centres recorded racial group,
country of birth, or nationality. In this study we
used the census categories—white, black Car-
ibbean, black African, black other, Asian, or
other and, if these were unavailable, we
assigned individuals’ race, country of birth or
nationality to an ethnic group according to
predefined rules (table 1). The group “black
other” consists mostly of people from Carib-
bean backgrounds born in the United King-
dom.13 14 Records with nationality or country of
birth recorded only as “United Kingdom” or
with missing information were coded as
unknown and were excluded from analysis
because there was no available population
denominator for this group. Episodes of infec-
tion in individuals aged below 15 or over 59
years at the time of diagnosis and records with
no postcode or a postcode outside Lambeth,
Southwark and Lewisham Health Authority
boundaries were also excluded.

STATISTICAL ANALYSIS

The dataset was rendered anonymous by delet-
ing dates of birth and postcodes and by catego-
rising age. Analyses were based on the number
of eligible episodes of infection rather than the
number of individuals. We calculated yearly
incidence rates of gonorrhoea and chlamydia
using methods for calculating confidence inter-
vals that took into account the occurrence of
multiple episodes within individuals. The unin-
fected denominator population was estimated
from the 1991 census, after subtracting the
number of infected people in strata defined by
sex, age, ethnic group, and ward of residence.
Person time at risk for each episode was
calculated as the time to infection from 1 Janu-
ary 1994 or from the date of the last episode. All
individuals were considered to remain at risk
throughout the 2 year study period, with no
immunity following an episode of infection.
Census population counts were adjusted for
undercoverage in inner London using published
adjustment factors specific for sex and age.15

We used random eVects Poisson regression
models to examine associations between gono-
coccal or chlamydial infection and the eVects of
age, ethnic group, and material deprivation,
taking multiple episodes of infection into
account. Material deprivation at ward level was
measured using the Townsend score, which
combines census derived measures of unem-
ployment, overcrowding, and car and home
ownership, with higher scores indicating in-
creasing deprivation. Results are expressed as
infection rate ratios, with 95% confidence
intervals, compared with the baseline category.
Separate regression models are presented for
men and women because of strong evidence
(p<0.0001) for interaction between the eVects
of both sex and age and sex and ethnic group.

Results
From 1 January 1994 to 31 December 1995,
2256 episodes of gonorrhoea in men and

Table 1 Categories of ethnic group used in the census and in analyses

Census category
% of population*
in census group Data recorded by clinics Study category

White 74.3 White ethnicity 



WhiteWhite race
European, North American, Australian, or

New Zealand nationality, or country of birth

Black Caribbean 10.4 Black Caribbean ethnicity J Black Caribbean
West Indian nationality or country of birth

Black African 5.8 Black African ethnicity J Black African
African nationality or country of birth

Black other 2.5 Black other ethnicity 



Black otherAfro-Caribbean ethnicity
Black race

Indian 1.5 Indian, Pakistani, or Bangladeshi ethnicity,
nationality of country of birth









Asian/other

Pakistani 0.5
Bangladeshi 0.6
Chinese 1.2 Chinese ethnicity, nationality, or country of

birth
Other Asian 1.2 All other Asian ethnicity, nationality, or

country of birth
Other 1.9 All other ethnic groups, nationalities, or

countries of birth

*Population at 1991 census. From Annual Report of the Director of Public Health.12
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women and 1556 episodes of chlamydia in
women with a postcode in Lambeth, South-
wark and Lewisham HA were recorded from
11 departments of genitourinary medicine.
Data from 260 gonorrhoea and 180 chlamydia
episodes with unknown age or ethnic group or
that were multiple records of the same episode
were excluded. Therefore, 1996 episodes of
gonorrhoea in 1768 individuals (1160 men,
608 women) and 1376 episodes of chlamydia
in 1257 women were available for analysis.
Seventy seven of 1996 (3.9%) gonorrhoea and
45/1376 (3.3%) chlamydia episodes with black
race recorded were coded as black other. Six
episodes in people with African nationality or
countries of origin were coded as black
African, eight born in the West Indies were
coded as black Caribbean, and five born in
Asian countries were coded as Asian/other.
Information about homosexual or heterosexual
acquisition of infection was absent for 621/
1160 (53.5%) of males and was not considered
further.

Table 2 shows the distribution of episodes of
gonorrhoea and chlamydia recorded during the
study period according to demographic and
social characteristics. About 10% of individuals
with either gonorrhoea or chlamydia experi-
enced more than one episode of infection,
accounting for around 20% of all episodes. The
occurrence of multiple episodes of infection
diVered between ethnic groups for gonorrhoea
(p = 0.008) but not for chlamydia (p = 0.14,
data not shown). In particular, 6% of black
African patients had more than one episode of
gonorrhoea during the study period compared

with 9% of white and Asian/other and 12–15%
of black Caribbean and black other individuals,
respectively.

RATES OF INFECTION IN DIFFERENT ETHNIC

GROUPS

Table 3 shows episode based rates according to
ethnic group. For both infections the highest
rates were seen among black Caribbean and
black other ethnic groups. Rates of both
gonorrhoea and chlamydia among black Afri-
cans were markedly lower than among the
other black ethnic groups. Rates of gonorrhoea
in men from white and Asian/other ethnic
groups were similar while white women had the
lowest rates of both infections.

Figure 1 shows rates of infection by age and
ethnic group. For clarity, the graphs show data
only for black Caribbean, black African, and
white ethnic groups. Rates are presented on a
logarithmic scale because this demonstrates
relative diVerences between groups more read-
ily than plots of absolute rates. The highest
rates of gonorrhoea in men were seen among
black Caribbean 20–24 year olds (2348, 95%
CI 1965 to 2831 per 100 000) with rates higher
than 1700 per 100 000 in 15–19 and 25–29
year olds. The highest rate in black African
men was 931 (95% CI 690 to 1288) per
100 000 in 20–24 year olds and that in white
men 172 (95% CI 144 to 208) per 100 000 in
25–29 year olds. Male gonorrhoea rates varied
little by age and ethnic diVerences were main-
tained, with rates in black Caribbeans two to
three times higher than in black Africans at all
ages.

Among women, rates of infection were
higher for chlamydia than for gonorrhoea. Age
specific patterns were, however, similar with a
decline from the youngest to oldest in all ethnic
groups except for black African women with
gonorrhoea. Black Caribbean women aged
15–19 years had the highest rates of gonor-
rhoea (2612, 95% CI 2161 to 3190 per
100 000). Rates in black African women of the
same age (331, 95% CI 154 to 846 per
100 000) were similar to those of white women
(222, 95% CI 163 to 312). Gonorrhoea rates
were at least three and a half times higher in
black Caribbean than African women at all
ages. Chlamydia rates were also highest in
black Caribbean 15–19 year old women (4579,
95% CI 3966 to 5314 per 100 000), compared
with 1286 (95% CI 907 to 1888) per 100 000
in black African and 433 (95% CI 349 to 544)
per 100 000 white women.

Table 2 Distribution of episodes of gonorrhoea and chlamydia diagnosed from 1 January
1994 to 31 December 1995 among residents of Lambeth, Southwark and Lewisham
presenting to genitourinary clinics in London

Variable

Gonorrhoea Chlamydia

Men (n=1314)
No (%)

Women
(n=682)
No (%)

Women
(n=1376)
No (%)

Age*
15–19 years 136 (10.4) 222 (32.6) 413 (30.0)
20–24 years 337 (25.7) 239 (35.0) 454 (33.0)
25–29 years 406 (30.9) 130 (19.1) 279 (20.3)
30–59 years 435 (33.1) 91 (13.3) 230 (16.7)

Number of episodes in study period†
One 1036 (89.3) 544 (89.5) 1155 (92.0)
Two 87 (6.9) 55 (9.1) 87 (6.9)
Three or more 20 (3.8) 9 (1.4) 14 (1.1)

Clinic attended*
In Lambeth, Southwark and Lewisham 1089 (82.9) 645 (94.6) 1248 (90.7)
Other south London 45 (3.4) 24 (3.5) 53 (3.9)
Central London 180 (13.7) 13 (1.9) 75 (5.5)

Townsend score, mean (SD)‡ 8.2 (2.4) 8.1 (2.5) 7.9 (2.5)

*p<0.0001 by ÷2 test.
†Totals are number of individuals rather than number of episodes. p=0.36 by ÷2 test.
‡p=0.002 by one way analysis of variance.

Table 3 Episode based rates (per 100 000 population aged 15–59 years) of gonorrhoea and chlamydia in residents of Lambeth, Southwark and
Lewisham, by ethnic group

Gonorrhoea Chlamydia

Men Women Women
No Rate (95% CI) No Rate (95% CI) No Rate (95% CI)

White 379 110.8 (99.5 to 123.7) 152 45.2 (38.0 to 54.3) 424 126.2 (113.8 to 140.3)
Black Caribbean 607 1381.9 (1262.4 to 1516.2) 359 640.7 (570.9 to 721.6) 608 1085.3 (995.6 to 1185.5)
Black African 150 527.1 (448.0 to 624.6) 45 148.4 (109.1 to 207.4) 128 422.3 (352.4 to 510.5)
Black other 141 1688.1 (1379.0 to 2089.7) 88 886.0 (712.2 to 1116.7) 103 1038.5 (839.0 to 1301.6)
Asian/other 37 112.9 (79.9 to 164.9) 38 118.4 (84.3 to 171.7) 113 352.0 (291.7 to 428.9)
All ethnic groups 1314 288.4 (271.4 to 306.8) 682 146.9 (135.2 to 159.9) 1376 296.3 (279.8 to 314.1)
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ASSOCIATIONS BETWEEN ETHNIC GROUP AND

RATES OF GONORRHOEA AND CHLAMYDIA

Gonorrhoea and chlamydia rates were strongly
associated with ethnic group, age, and material
deprivation as measured by the Townsend
score in the ward of residence. The three expo-
sures are also related to one another. Control-

ling for age reduced the strength of association
between ethnic group and infection and
controlling for ethnic group attenuated the
association between deprivation and infection
(data not shown). Table 4 shows the independ-
ent eVects of each factor after controlling for
confounding by the other two variables.

GONORRHOEA

Compared with the white ethnic group, gonor-
rhoea rates in black Caribbean and black other
men and women were 12–13 times higher
while those in black Africans were three to four
times higher. Rates of gonorrhoea in Asian/
other men did not diVer from those in white
men after controlling for age and deprivation
while rates in Asian/other women remained
twice as high as those in white women.

CHLAMYDIA

The association between ethnic group and
chlamydia was less strong than that with
gonorrhoea. After controlling for confounding,
rates in black Caribbean women were eight
times higher and those in black African and
Asian/other women two to three times higher
than in white women. Chlamydia infection was
also less strongly associated with material dep-
rivation than was gonorrhoea.

Discussion
This study has shown that rates of gonorrhoea
and chlamydia in residents of Lambeth, South-
wark and Lewisham HA diVer between black
ethnic groups as well as across ethnic groups,
with higher rates among individuals from black
Caribbean and black other than in black
Africans. These diVerences were not explained
by age or levels of deprivation in the area of
residence. Individuals from white and Asian/
other ethnic groups had the lowest recorded
rates of both infections.

METHODOLOGICAL ISSUES

This study design permitted population based
rates of gonorrhoea and chlamydia to be calcu-
lated. We calculated episode based rates, which
include repeated infections in high level trans-

Figure 1 Episode based rates of gonorrhoea and
chlamydia in residents of Lambeth, Southwark and
Lewisham from black Caribbean, black African, and white
ethnic groups, by age (rates plotted on a logarithmic scale).
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Table 4 Multivariable analysis of associations between rates of infection and ethnic group, age, and Townsend score*

Gonorrhoea Chlamydia

Men Women Women
Rate ratio (95% CI) p Value† Rate ratio (95% CI) p Value† Rate ratio (95% CI) p Value†

Ethnic group <0.0001 <0.0001 <0.0001
White 1 (reference) 1 (reference) 1 (reference)
Black Caribbean 11.6 (10.1 to 13.4) 13.2 (10.7 to 16.2) 8.1 (7.1 to 9.3)
Black African 4.0 (3.3 to 5.0) 2.6 (1.9 to 3.8) 2.9 (2.3 to 3.5)
Black other 12.4 (9.8 to 15.6) 12.0 (8.9 to 16.3) 5.2 (4.1 to 6.6)
Asian/other 1.0 (0.7 to 1.4) 2.2 (1.5 to 3.2) 2.4 (1.9 to 3.0)

Age group <0.0001 <0.0001 <0.0001
15–19 years 1.6 (1.3 to 2.0) 14.2 (10.8 to 18.6) 11.0 (9.3 to 13.2)
20–24 years 2.3 (1.9 to 2.7) 8.6 (6.7 to 11.2) 6.6 (5.6 to 7.8)
25–29 years 2.1 (1.8 to 2.5) 3.3 (2.5 to 4.4) 2.9 (2.4 to 3.5)
30–59 years 1 (reference) 1 (reference) 1 (reference)

Townsend score
(quartile)

<0.0001 <0.0001 <0.0001

1 (least deprived) 1 (reference) 1 (reference) 1 (reference)
2 1.6 (1.3 to 2.0) 1.5 (1.1 to 2.1) 1.4 (1.2 to 1.6)
3 2.3 (1.9 to 2.9) 2.0 (1.5 to 2.6) 1.5 (1.3 to 1.8)
4 (most deprived) 2.2 (1.8 to 2.7) 2.1 (1.6 to 2.8) 1.4 (1.2 to 1.6)

*Random eVects Poisson regression models, controlling for all variables in the table.
†p Values derived from likelihood ratio tests.
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mitters, reflecting the local burden of infection
better than previously presented person based
rates.5 Our analyses, however, underestimate
overall rates of gonorrhoea and chlamydia.
Firstly, our data from 1994–5 do not capture
nationwide increases in infections diagnosed in
genitourinary clinics up to 1998.16 Surveillance
systems collecting disaggregate data should
provide more timely analyses.17 Secondly, stud-
ies of this kind exclude infections diagnosed
outside genitourinary clinics. This aVects rates
of chlamydia more than gonorrhoea because
more chlamydia testing is carried out in other
healthcare settings. In 1997–8, only 58%
(18 738/32 241) of specimens tested in one of
two laboratories in Lambeth, Southwark and
Lewisham were sent from genitourinary clin-
ics.18

Relative diVerences between ethnic groups
may also be biased. Firstly, rates in the black
other group are overestimated because this
group included 3.6% (722/3372) of episodes in
black people that could not be assigned to a
more specific category. In sensitivity analyses
that excluded reassigned episodes rates in the
black other group remained between those of
black Caribbeans and Africans (data not
shown). Secondly, gonorrhoea rates in white
men are overestimated by including episodes
acquired through sex between men, the major-
ity of whom are white. Thirdly, diVerential
sexual health service use by ethnic groups may
account for some of the observed disparity but
the extent of this cannot be estimated because
data are currently unavailable. Fourthly, poor
socioeconomic conditions may confound asso-
ciations between ethnic group and dis-
ease.11 19 20 Controlling for a ward level depriva-
tion score slightly attenuated the association
between black ethnicity and infection but,
although ecological measures are imprecise,
residual confounding is unlikely to account for
the large diVerences and our findings are con-
sistent with studies in the United States.21

ETHNIC INEQUALITIES IN RATES OF SEXUALLY

TRANSMITTED INFECTIONS

Scientific research into race or ethnicity and
health has often been racist, proposing innate
inequalities that predispose to stigmatised dis-
eases22 23 and the field of sexually transmitted
infections is particularly vulnerable to accusa-
tions of racism. The reason for collecting
ethnic group data in epidemiological studies
should therefore always be justified and the
choice of categories should be consistent with a
priori hypotheses.24 This study was conducted
to demonstrate that there are diVerences in
rates of gonorrhoea and chlamydia between
census defined black ethnic groups that have
previously been overlooked2–6 because ethnic
groups have been lumped together.22 Although
we reported rates in a combined group of
Asians and others, because of small numbers
we have not made any inferences from this het-
erogeneous group. The 1991 UK census has
been criticised because the ethnic categories
arbitrarily conflate racial, geographical, and
national characteristics22 but this is the only
source of national data that allows population

based rates to be calculated and compared with
other studies.

DIFFERENT EPIDEMICS OF SEXUALLY

TRANSMITTED INFECTIONS IN DIFFERENT ETHNIC

GROUPS

In the United Kingdom diVerences in rates of
AIDS between black ethnic groups have previ-
ously been documented, with an estimated
incidence of 98 per 100 000 in black Africans
compared with 9 per 100 000 in black
Caribbeans in the United Kingdom in 1994–
525 and concern about the increasing risk of
HIV infection in black Caribbeans, fuelled by
high rates of bacterial sexually transmitted
infections, has been voiced.25 26 In the United
States rates of both bacterial sexually transmit-
ted infections and HIV/AIDS are higher in
African-Americans than white people,1 leading
to common social and behavioural hypotheses
explaining diVerences in the risk of both infec-
tions. In one study of inner city women,
however, sexually transmitted infections in-
cluding HIV were found to be more common
among US born than foreign born women, the
majority of whom were from Caribbean coun-
tries.27 In the United Kingdom, the paradoxes
of higher rates of HIV/AIDS in black Africans
and of gonorrhoea and chlamydia in black
Caribbeans, and of high rates of HIV/AIDS but
lower rates of bacterial infections in black Afri-
cans require explanation. Assortative sexual
mixing according to country of birth of attend-
ers at one clinic in Lambeth, Southwark and
Lewisham has previously been described and
assortativeness increased when origin was
reassigned taking into account parental coun-
try of birth.28 This study supports the hypoth-
esis that sexual mixing patterns may explain the
limitation of HIV infection to the sub-Saharan
African population28 and of gonorrhoea and
chlamydia to those of black Caribbean origin.
Sexual networks within ethnic groups should
also be considered. Laumann and Youm have
described a regression model in which higher
sexually transmitted infection rates in African-
Americans are explained by greater mixing
between core group (with more than four part-
ners in the past year) and non-core members
than in the white population.29

FURTHER RESEARCH

There is continuing debate on the nature of
ethnicity with approaches ranging from those
that single out an objective trait such as
language or religion to those emphasising sub-
jective feelings of kinship based on shared
characteristics.30 In health sciences an accepted
definition of ethnicity groups people according
to specific shared characteristics including
geographical and ancestral origins, cultural
traditions, and languages but recognises that
these are subjective and fluid.22 The census
categories black African, black Caribbean,
black other are inadequate measures of the
social, cultural, and behavioural factors that
might explain between group diVerences but
demonstrating inequalities is a necessary pre-
cursor to generating hypotheses for further
study. We are currently undertaking qualitative
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and quantitative aetiological studies that in-
clude a detailed description of ethnicity, coun-
try of birth, and parental country of birth and
examine a variety of exposures including sexual
behaviour, sexual mixing patterns, experience
of discrimination, social, economic, and edu-
cational status to explore reasons for these
observed inequalities.31 DiVerent approaches
to prevention for diVerent infections and for
diVerent ethnic groups are required and
further research in this area is also needed.

In summary, we have described diVerences
in rates of gonorrhoea and chlamydia between
black ethnic groups, with higher rates in black
Caribbeans than black Africans. Of particular
concern, among teenage women from black
Caribbean backgrounds, 2.6% per year are
diagnosed with gonorrhoea and 4.6% with
chlamydia. Our study suggests that diVerences
in disease occurrence between black ethnic
groups should be explored before combining
data, even when numbers of episodes are small.
Confidence intervals should then be used to
describe imprecision in estimates for each
group. Studies seeking to explain ethnic diVer-
ences should use a range of descriptive
variables to measure ethnicity that will help
distinguish between the contribution of cul-
tural, economic, and behavioural factors.24
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